Enhancing the interaction of central nervous system neurons with poly(tetrafluoroethylene-co-hexafluoropropylene) via a novel surface amine-functionalization reaction followed by peptide modification.
Poly(tetrafluoroethylene-co-hexafluoropropylene) (FEP) surfaces were modified with cell adhesive peptides, via a novel amination reaction, to enhance the neuron-substrate interaction. Amination of FEP surfaces was achieved by exposing FEP film samples to a UV-activated mercury/ammonia system for either 3 or 24 h, yielding nitrogen compositions of 3.5 and 13.2%, respectively. By labeling the nitrogen functionality with trichlorobenzaldehyde, the surface amine compositions were calculated to be 14 and 4.3% for the 3 and 24 h amination reactions, respectively. Three oligopeptide sequences derived from laminin (GYIGSR, GRGDS, and SIKVAV) were coupled to the aminated FEP (FEP-NH2) surfaces and found to have almost identical surface concentrations as determined by XPS. Using radiolabeled GYIGSR, three coupling agents were compared and the concentration of peptide per surface area was calculated to be 3 and 6 fmol cm-2 for surfaces aminated for 3 and 24 h, respectively, regardless of the coupling agent. The interaction of embryonic hippocampal neurons with the modified surfaces was compared to that with the positive poly(L-lysine)/laminin control in terms of number and length of extended neurites. After 1 day incubation, neurite extension on the GYIGSR- and SIKVAV-coupled surfaces was similar to that on the positive control but significantly greater than that on FEP and FEP-NH2 control surfaces. These peptide-coupled fluoropolymer surfaces enhance the neuron-fluoropolymer interaction, similar to that observed with PLL/laminin.